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profiles, the MC code used was PENELOPE extended to 
protons (PENH). The transfer function is obtained from 
interpolation of a table of analytical fits to previously MC 
simulated responses of the camera. Optical and spectral 
properties of the incident proton beam are also taken into 
account in both MC and analytical models. Neutrons 
contribute to the total signal as a flat background with 
notable uncertainties and with no impact on the range shift 
estimation and are therefore not simulated.The analytical 
model was benchmarked against MC simulations and 
experiments for various configurations of a cylindrical 
phantom with inserts of different tissue-equivalent materials. 
It was also benchmarked against MC in patients. We present 
here the results for a critical configuration as shown in the 
figure (part (b)). The proton incident energy was set to 110 
MeV. Protons are expected to stop at the interface between 
muscle (G452) and lung (LN 300) equivalent tissues. 
Results: For the results shown in the figure (part (c)), 
excellent agreement is observed between the analytical 
model and MC: 99.7% of the points for PG emission passing a 
gamma 3%/1 mm criteria and an agreement within 0.6 mm 
for the estimation of range shifts. Agreement between the 
analytical model and measurements (MS) is within 0.4 mm for 
range shifts. The measured signal was corrected for the 
contribution of the neutrons by matching the average of 
measured values to the average of MC values. Typical 
computing time for the analytical model is between 50 to 150 
ms for a single spot. 
Conclusions: A fast and accurate analytical model has been 
validated in phantom and CT geometries for an existing 
prompt gamma camera prototype. The analytical model can 
now be used for future implementation of the system in 
clinical practice.  
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Purpose/Objective: Measuring, calculating, and reducing 
non-target doses present unique challenges with which many 
medical physicists may have limited experience with. The 
American Association of Physicists in Medicine Task Group 
(TG) 158, measurement and calculation of doses outside the 
treatment volume from external-beam radiation therapy 
(EBRT), was created to provide guidance for physicists in 
assessing and managing non-target doses. The primary 
objective of this presentation is to discuss uses of 
dosimeters and phantoms for measuring non-target doses 
from photon, electron, and light-ion EBRT.  
Materials and Methods: The TG-158 reviewed approximately 
300 publications in the literature, twenty percent of which 
focused on measurement techniques, detectors, and 
phantoms for assessment of non-target doses. This 
presentation will highlight key components of Chapter 4 of 
TG-158 report, measurement approaches.  
Results: For measurements of non-target dose in photon and 
electron therapy, the following detectors will be discussed: 
thermo luminescent and optically luminescent dosimeters, 
diodes, metal oxide-silicon semiconductor field effect 
transistor dosimeters, and ion chambers. The use of each 
dosimeter will be presented in the context of (1) dose at the 
surface, (2) energy spectrum, (3) dosimeter dynamic range, 
and (4) presence of other particles.  
This presentation will also summarize various detectors that 
can be used to measure secondary neutrons. Neutron 
detectors are highly energy dependent and thus, knowledge 
of the energy spectrum being measured is essential. The 
secondary neutrons from electron, photon, and light-ion 
therapy have a wide energy range, i.e., from thermal up to 
about 10 MV for photon/electron therapy and thermal up to 
250 MeV for light ion therapy. Moreover, many neutron 
detectors cannot be used in or near the primary field because 
of issues such as pulse-pile-up and interactions of particles 
within the detector, among others. Thus, each neutron 
detector will be presented in the context of its energy 
sensitivity and its suitability for measurements in-or near the 
primary field. 
Finally, the presentation will highlight various issues related 
to phantom selection, including assumptions about organ 
position within anthropomorphic phantoms, adult verses 
pediatric phantoms, and effect of phantoms on neutron 
energy spectra. 
Conclusions: This presentation will highlight the unique 
challenges of measuring non-target doses and will provide 
guidance on how to select the most appropriate detector and 
phantoms for these measurements for photon, electron, and 
light-ion therapy. 
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Purpose/Objective: Validation of the Radiation Therapy 
Oncology Group (RTOG)-endorsed guidelines (Table 1) for 
brachial plexus (BP) contouring by determining the intra- and 
interobserver agreement. Anatomically validated computed 
tomography (CT) and magnetic resonance imaging (MRI) 
datasets were used as a gold standard to determine the 
accuracy of the delineation process. Validation of the BP was 
performed by dissection of all cadavers. 
Materials and Methods: The right BP was delineated on 3 CT 
cadaver datasets by 5 observers. Inter- and intraobserver 
variation was computed using the Computerized Environment 
for Radiation Research (CERR) package. Each observer 
